(19) 



J 




(12) 



(43) Date of publication: 

16.10.1996 Bulletin 1996/42 



EuropaJsches Patentamt 
European Patent Office 
Office europden des brevets (n) £p Q 737 45Q 

EUROPEAN PATENT APPLICATION 

(51) int CI. 6 : A61F 2/01, A61B 17/22 



(21) Application number: 96200976.7 

(22) Date of filing: 09.04.1996 



(84) Designated Contracting States: 
BE CH DEFRGBIEITUNL 

(30) Priority: 1 0.04.1 995 NL 1 0001 05 

(71) Applicant: CORDIS EUROPAN.V. 
NL-9301 U Roden (NL) 



(72) Inventor: Boudewljn, Alexander Chrfstlaan 
9351 KS Leek (NL) 

(74) Representative: t Jong, Bastiaan Jacobus 
Arnold & Sledsma, 
Advocaten en Octroolgemachtigden, 
Sweellnckpleln 1 
2517 GK Den Haag (NL) 



(54) Catheter with filter and thrombldlscharge device 



(57) This invention relates to a catheter comprising 
a tube-like basic body with a distal and a proximal end, 
wherein the catheter comprises an expandable filter 
element at the distal end and a device for reducing 
thrombi in size and removing them. 

The filter element is formed by a number of strip- 
shaped wall sections of the basic body defined in 



between longitudinal cuts evenly distributed around the 
circumference and furthermore comprises a means for 
moving the sections of the basic body positioned on 
either side of the wall sections towards each other in 
order to make the wall sections bend outwards. 
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Description 

The invention relates to a catheter comprising a 
tube-like basic body with a distal and a proximal end 
and wherein an expandable filter element has been s 
arranged to the distal end. Such a catheter is introduced 
into a patient during surgery in order to collect throrrtoi 
and to prevent that these finish up for instance in the 
vascular system of the lungs and cause an embolism. 
The filter element of such a catheter is usually posi- io 
tioned in the vena cava. 

The collected particles are removed or reduced in 
size by withdrawing the filter or by disintegrating them 
locally. 

When removing the particles by withdrawing the is 
catheter, there is a risk that they might come loose of 
the filter element and still will finish up at unwanted posi- 
tions in the blood stream. Removal of the partides by 
allowing them to disintegrate locally can take up quite 
some time. 20 

The object of the invention is to provide a catheter 
of the type as described in the preamble with which the 
said drawbacks are removed. 

This aim is achieved with the catheter according to 
the invention as characterised in daim 1 . As a result the 2s 
thrombi collected by the filter element can be frag- 
mented and removed from the body. This can be done 
at regular intervals or just before the catheter is 
removed from the body of the patient The wall sections 
defined in between the longitudinal cuts can bend out- 30 
wards until they make contact with the wall of the Wood 
vessel inside of which the filter element is placed. The 
thrombi arrested by the filter element are sucked into 
and remain enclosed within the fitter element until! these 
are removed. Prior to introduring the catheter, the wall ss 
sections are straightened by moving the ends of the 
basic body situated on either side of the wall sections 
away from each other. As a result the catheter will 
obtain a small cross-section equal to that of the basic 
body not provided with the longitudinal cuts, so that the 40 
catheter can be introduced with a minimum of traumatic 
effects. 

A very suitable embodiment of the device for reduc- 
ing the thrombi in size and removing them is character- 
ised in daim 2. A stream of liquid under pressure. 45 
supplied via the pressure lumen, flows out of the jet noz- 
zle in the form of a jet and engages sections of thrombi 
which are fragmented due to the energy of the jet. The 
thrombus fragments are conveyed by the jet to the dis- 
charge opening and removed via the discharge lumen, so 

A very suitable embodiment of the catheter accord- 
ing to the invention is characterised in claim 3. By mov- 
ing the inner and outer tube-like bodies in relation to one 
another the strip-shaped wall sections can be bent out- 
wards or stretched respectively. On introducing the ss 
catheter, the inner tube-like body is moved as much as 
possible in the relatively distal direction inside the outer 
tube-like body, so that the strip-shaped wall sections will 
be stretched. After positioning the distal end of the cath- 



eter, the inner tube-like body is moved in the relatively 
proximal direction in the outer tube-like body, as a result 
of which the strip-shaped wall sections win bend out- 
wards and consequently form the fater element 

Additionally the measure as set out in daim 4 is 
preferably employed. The inner tube-like body ts in that 
case essentially made in the form of a suction catheter, 
wherein an parts required for the reduction and removal 
device are received in this inner tube-like body. 

By employing the measure as set out in daim 5 It is 
ensured that the reduction and removal device can con- 
tinue to work properly without getting blocked. On acti- 
vating the reduction and removal device, first those 
parts of the thrombi extending as tar as in between the 
bent wafl sections of the filter element are engaged, 
after which gradually the entire structure is fragmented 
and removed. 

Preferably the measure as set out in daim 6 is 
employed. The discharge lumen does not need to be 
connected in that case to a separate source of suction. 
As a result of the ejector action a suffident f tow is main- 
tained in the discharge lumen without applying addi- 
tional suction. 

The invention will be explained in greater detail in 
the following description with reference to the attached 
drawings. 

Figure 1 shows schematically the application of a 
catheter according to the invention. 

Figure 2 illustrates the distal end of a catheter 
according to the invention when being positioned in the 
blood vessel. 

Figure 3 shows a view corresponding to that of fig- 
ure 2 in which case the filter element is illustrated in 
working state. 

As is illustrated schematically in figure 1 , a catheter 
1 according to the invention is introduced into a patient 
2, in order to position a filter element 3 at the distal end 
of the catheter 1 inside a blood vessel, in particular in 
the vena cava. 

The catheter 1 comprises a tube-like basic body 4 
with a filter element 3. still to be explained in greater 
detail, at the distal end and a connecting member 5 at 
the proximal end. 

The connecting member 5 comprises in this exam- 
ple of an embodiment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is employed in 
the usual manner for the purpose of positioning the 
catheter 1. 

Furthermore the connecting member 5 comprises a> 
discharge connection 7 which is connected with the dis- 
charge lumen in the basic body 4 and a pressure con- 
nection 8 which is connected with a pressure lumen in 
the basic body 4. 

The basic body 4 of the catheter 1 comprises an 
outer tube-like body 13 and an inner tube-like body 14 
received therein in a. in a longitudinal direction, movable 
manner. The outer tube-like body 13 and the inner tube- 
like body 14 are connected to each other with their distal 
ends. At the very end, a tip 1 7. made of a soft material, 




has been arranged in order to prevent trauma on imm. 
ducton of the catheter , into the Mo^STtt 

erxl o, the catheter , over a Med^sta ISSS 
to the outer tubeWike body 13 outwardT VhJZ\™ 

shapedwansectionsareput^er^itS " 
m alongrtudinal direction as a result ef*£X£ 
bend outwards in the direction fllustrated ™Z?i riE 
relatve displacement of the outer tube^kT bS and ft* 
-mer trbe-fike body is chosen in such a 
the wall sections 16 make a good S ' 5 
wall of the Wood vessel 12 * 8 ,mer 

It will be clear that thrombi as from a certain «>» 
flowing through the Wood vessel 12. 

ZinTnf' T * hat 81 th9 same «™ Mood «n 
flow ma normal manner through these wall sections 
m enZ J? nef "^'fr 8 body 14 ">Wto* tne afore- 
sur7Z2,i eSS n Ur ! ,Umen 18 with the pTes 

sure connection 8. In the manner illustrated in fiourea « 

fftrwzle 19. The ,et nozzle 19 i s directed at a dis- 
charge opertmg 20 which forms the end section of a dil 

chZ?~ J? ^° V9 descri °ed manner with the dis- 
charge connection 7. 

In addition to the pressure lumen and the discharge 
lumen thinner tube-like body 14 conprises another 
lumen for the guide wire 9. «»iner 

End sections of thrombi collected by the filter ele- " 

2T™» 35 * as inside ,ha «E i* 

reduce the thromb, in size and remove them, liquid 
under pressure is supplied to the pressure connection «• 
8. so that a powerful liquid jet leaves the ££££ 

Z^JT Ce i^ 8iZ9 * me * anical action and 
enframed through the discharge opening so in the dis- « 

*argelumen.lnoro-ertostimulatethedischaroeftow a 

nlLT7T e ^ b9WnnMed,0 ^^o«rt 
JZTJ * 8 r8 *? 01 ,ha action action, the ftrombi 

the wall sections 16 where they are gradually reduced in « 

can ?n 8 » ,e i 19 ^ tt,e diSCharoe 20 

can. in a suitable manner, be arranged and dimen- 

toTnln ^ ,h ° ie< n0ZZl8 19 ««« « ejec * 

out „^ 7 6 IUmen toW8rt,S »» P ro » ma) wr^ 
outaddrtional suction action at the discharge connec- 
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It will be clear that the thrombi reduction and dfc- 

e^fT^r 1 lh8 ,lter el8 ™"« '^.^n be 
embodiec ,m drfferem ways. The reduction and di s 
charge device may for instance corrprise several far 
•nstance two. jet nozzles with corespoXfS^ 
openings. It will also be possible tTawvfZZl^ 0 
ton end discharge device^ ££££££ 
distal end of the filter element that is to Ly, ££££ 
space defined by the wall «^V k J?* ° uiSKlB * 6 
Another pcJK^SSZ 
d-scharge device both in and <^li£%£? 

When the fater catheter has carried out its tasHrr. 
mere is no longer a danger for the patom 
tern forming, the catheter can be renx^ bJEZ 

ton to the outer tube-like body in a rebtivety dku <w 

section, so that it can be withdrawn easily. 
Claims 

1 * S,!!, et o e L COmPriSin9 8 ,ube - ,ike «»* bod/ with a 
distal and a proximal end. wherein the cmZ« 

tons Tl Z ™T' 01 wan s * 

tons of the basic body defined in between 

Sef r ' °t r en,y diS,ribu,ed *°^SeT 

far^ '!2f ,Urthermore ^'sing a means 
*«*° ns C the basic body situated on 
either srfe of the wall sections towards each otte? 
-order to make the wall sections herd outwX 

f™ 8 . de ^ e9 f o r 'educing thrombi in size and 
removing them 

Ruction and discharge device corrprises a jet 
nozzle connected with a pressure lumen inside the 
bas« body pointing in the proximal direction and a 
discharge opening, formed opposite the jet nozzle, 
which is connected to a discharge lumen. 

3 ' h^-l 6 ' ^""a* in «**n conprising an outer 
kM. ^body and an inner MnHike bod^received 
msKJe ,t ,„ a movable manner, which are connected 
^ a, ,' heir distal ends 8nd wherein the 

tzszxs*" have 6660 torm<d in * a 

4. Carter as claimed in daim2 and 3. wherein the 
pressure lumen and the discharge lumen have 

been received inside the inner tube-like body. _ 

5 ' ^ e l a w C,ai r ,edind8im4 ' herein the jet noz- 
de and the discharge opening are posilioned inside 
the longitudinal section of the catheter wherein the 
longitudinal arts extend. 
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Catheter as claimed in one of the claims 2 «: 

such a way that .hey toon an eS ° * 09 
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